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Direct photons are

» produced during all stages of the interaction, and
- escape with minimal final state interaction.

They are a tool to directly probe the medinm
propertiesin a heavy—ion interaction.
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EDITORS' SUGGESTION

Centrality dependence of low-momentum
direct-photon production in Au + Au
collisions at /syny = 200 GeV

Direct photons produced in relativistic heavy-ion collisions allow
access to the state of matter during the collision, because they do not
experience the strong interaction and can escape from the fireball
without scattering. New data from the PHENIX experiment at RHIC
show that as a function of impact parameter the yield of direct
photons increases much more rapidly than particle production, which
provides new evidence for emission from the system when it was
most hot and dense.

A. Adare et al. (PHENIX Collaboration)
Phys. Rev. C 91, 064904 (2015)

based on theses by Richard Perti &3 B.B., supervised by Axel Drees
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Photon sample: external conversions

For each ™ ¢ pair we can calculate its apparent invariant mass
assuming it came from the , or from the HBD detector shell.
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Figure Lete pairs in PHENIX Figure 2: Photon selection



e direct phoron yield

Instead of massaging the experimental inclusive y yield measure ratio
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Figure 3: Tagging efliciency
corrections from different MCs
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Calculation of yield and vdirect i

straight-forward:

Y;d/irect _ ( R)/ _ I) Ydecay

Y

incl __ ,hadrons
Z)direct — RV vl” D}’;
" R, —1

4/ 1



(a) I I I I (b) I I I I
1.6 | + i
o LA { } + { ] i
<l gl +
oL | e 1T
O e —+ - - - = §— — -1
0-20% . 20-40% .
I I I I d I I I I
1.6 _551)1+Au __( )0 PRL 104, 132301 |
| V5NN = 200GeV ° Present data
1.4} + i
1.2} § $ - i
ITRILES } {
1.0—————£——— H{H-{-Li——
4-0_6|0% | | | 60-9I2% | | |
1 2 3 4 1 2 3 4

pr[GeV/c]

Figure 4: R,



[(GeV/e)~?]

&N
2mpr dprdy

1

T T
p data

o PRL 104, 132301

o PRL 98, 012002

v PRD 86, 072008

— ppfit

Au+Au data
A PRL 104, 132301
= PRL 109, 152302
® Present data
—Neon-scaled pp fit

V3NN = 200GeV

(GeV/e)?]

d&’N

2zpr dprdy

1

@
iZS(bldl)
E 123917(§y§(

&5

F0-20%
;

M V/L‘—

£8(syst)

hY
L N

LR

?0»40% T
. .

®)’
P 261:&3?(51«11)]\4 V/L‘—

g
X
LY

T
(0)226128(5141

+6(syst) MeV/C E

+6(syst)

Au+Au

FE /5w =200GeV]

)
242*5“(*‘”“ MeV/c ]

pr[GeV/c]

Figure s: Direct photon yield

Figure 6: Excess photon yield
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Yield — centrality dependence

The excess photon yield has a power-law dependency on Npy.
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Figure 7: Integrated excess photon yield vs. centrality
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Photon anisotropies v, &9 v,
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Summa

Soft direct photons are a great tool to verify our understanding of the
evolution of heavy-ion interactions.

Are we missing important photon sources, or just making unjustified
simplifications?

Measurements of soft direct photons in other systems can be used to
tune the mix of sources.
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